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INSTRUCTIONS
Permitted equipment:
® Two calculators complying with Curriculum Council requirements
® Two A4 pages (both sides) of notes
e Stationery and drawing equipment
® Refer to the attached formula sheet

Question 1. 2, 2,2,2,2=10 marks]
a. This graph is of the form y = a sin bx°. State the value of a and b.
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c. This graph is of the form y = a cos bx°. State the value of a and b.
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d. This graph is of the form y = a tan bx. State the value of a and b.
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e. This graph is of the form y = cos(x — b)°. State the two possible values of b nearest to zero (one

positive and one negative).
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Question 2. [1,1,1,1, 1, 1=6 marks]

Express each of the following in terms of the sine, cosine or tangent of an acute angle:
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Question 3. [1, 1, 1=3 marks]

Consider the solutions to the equation sin x = a in the domain -b < x < b, (x and b in radians).
a. If a = 0.5, give any value of b that results in exactly 2 solutions for x. (
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b. Give any value of a and b that resylts in exactly 4 solutions for x. 4
Avvﬂ G A ("' |) Q:i/ . ~ . /
bh =2Ti b= L fY\/ \\/x

c. Given that b is a whole number multiple of 7, give a value of a and b that results in exactly 5

solutions for x.
Ozt /

-

b =91

Question 4. [2, 3=5 marks]

a. How many solutions are there to tan 10x = —2.0 in the domain 0 < x < 3600° ?
tom 10X s ,NV:DJ ’?’2 =(g° /
Zéo‘b o

= -2 /

b. Give the least and greatest of these solutions.
on -2:0 = = 63
|[Ox = —63% /
« = —63
Not O(OW\A'\A

foost = —6-3 +I(3
Grtt 2 = =673 + 3600 /

= 359%-7°
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Question 5. [4 marks]

Prove the identity

1 — sin? x + sin? x cos? x — cos® x

- = sinx cos x
sin x cos x
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Question 6. _[3,3,4=10-marks] 2 0l Guroolyonf : Cos Z¥am <O
A and B are qbtuse Angles where sin A = % and sinB = % . Find the following as exact values
a. sin(A+ B) e
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c. cos(ZA+B) = (oS 2A CO"SB — $W\ZA siy\B \/
£©sA-1) B - 2 sindesd B

(1B ) (Y- 2 La (L) B/
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Question 7. [4 marks]
Express 1.2 sin 8 + 0.8 cos 0 in the form a cos(8 — a) for a an acute angle.

QCO)(Q-— »(\" & (050 o5k + aSMO swK
= asnd sub + A5 (030
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Question 8. [1, 2, 4=7 marks]

Alternating current circuits can be modelled using complex numbers for impedances. Resistors have positive
real impedance while capacitors have positive imaginary impedance as shown in the table:

Type of Component Symbol Example Impedance z in ohms (Q)

Resistor —|:’— z =100

Capacitor z = 10iQ

a. A circuit has two resistors and two capacitors in series, as shown:

e B I
| | |

R1 C1 R2 C2

The four circuit elements have impedances zg; = 150Q , z¢; = 890iQ, zg, = 220Q , z¢, = 180iQ.

Calculate the total impedance by adding the impedance of the four elements.
=Z = |504 8390 1220 + 180 ¢

= (370 +10T01) $? /

b. In the circuit, the voltage at B can also be represented by a complex number. In this particular circuit,

this voltage is given by
ZR2 t Zcz

v = 6.5
B Zr1 + Zc1 t Zr2 t Zc2

Calculate vg

_ 220 4 180c¢ /
= (Sx— -
370 +(070 ¢

= .33 — 03500V

Ve

c. The power (in watts) consumed by a different circuit is given by

2
=Re| ——M
P e<m7+1&x)
Given that v (in volts) is a positive real number, show that the solution to p = 1.0W is v = 7.3V.
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